HHHHIiH 

AU9667411 



(12) PATENT ABRIDGMENT (11) Document no, AU-B-6741 1 /96 
(1 9) AUSTRALIA N PATENT OFFICE (1 0) Acceptance no 696825 

(54) JJjJ^^ Q^Qujff FOR A HIGH-PRESSURE GAS DISCHARGE LAMP 

International Patent Classification^) 
(51) 6 HOSB 041/04 

(2T) Application No. : 6741 1/96 (22) Application Date : 01 .08.96 

(87) PCT Publication Number : WO97/06921 
(3Q) Priority Data 

(31) Number (32) Date (33) Country 

19531622 28.08.95 DEQgRMANY 

(43) Publication Date : 19.03.97 

(44) Publication Date of Accepted Application : 05.1 1 .98 

(71) Appiicant(s) 

TRIDONIC BAU ELEMENTS GMBH 

(72) lnventor(s) 

KAI ARBiNGER; ROMAN PLONER 

(74) Attorney or Agent 

PHILLIPS ORMONDE & FITZPATRICK , 367 Collins Street, MELBOURNE VIC 3000 

(5®) Prior Art Documents 
DE 4333684 
EP 613326 
.EP 479361 

(57) Claim 

1. Ignition circuit, for a high pressure gas discharge lamp connectabl© via 
corresponding input terminals to an ad voltage source, 

having a pulse transformer the secondary winding of which is arranged between 
one of the input terminals and the lamp having a pulse capacitor connected in 
parallel with the secondary winding and the lamjfr having a series circuit of a 
primary winding of the pulse transformer and a switch element connected in 
parallel to the pulse capacitor, and having a controllable switch connected in 
series with the parallel circuit of the pulse capacitor on the one had and the 
primary winding and the switch element on the other hand, wherein the 
controllable switch is - when an ignition pulse for the lamp is present ~ temporarily 
switched tor a certain time interval into a first condition in which the parallel circuit 
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(57) Abstract 

A striking circuit far a high-pressure dis- 
charge Tamp (4) connected via a Choke (3) to 
an a.c. Voltage source and with a pulse trans- 
former (S), the secondary winding (6) of whien 
is fitted between the choke (3) and the lamp (4) 
and the primary winding (8) of which, with a 
switching component (9), forms a series circuit 
which its turn is connected in parallel to a pulse 
capacitor, ft which » controllable swtgch (10) is 
connected in series with the parallel circuit of the, 
pulse capacitor (7) on the one hand and the pri- 
mary winding (8) and the switching component 
0) on the ooher, said switch (10) being actu- 
ated on the occurrence of a striking pulse for the 
high-pressure gas discharge lamp (4) in such a 
way that the settlement of the oscillating circuit 
consisting of flw pulse capacitor (7), the primary 
winding (8) and die Switching component (9) or 
the rapid recovery of switching component 
(9) is ensured, ft is thus possible t& obtain a 
snort striking pulse sequence with a large i 




of striking pulses* thus ensuring that die lamp is reliably struck. 
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Ignition circuit for a high pressure gas discharge lamp 

The invention, relates to an ignition circuit for a high 
pressure gas discharge lamp. 

Such an ignition circuit is known for example from IDE 31 08 
547 C2 and DE 31 0§ 548 C2 . 

Figure 10 shows a schematic circuit diagram of this 
ignition circuit. The high pressure gas discharge lamp or 
high pressure metal vapour discharge lamp 4 (also ref erred 
to as "lamp" below) is connected, to the output terminals 2 
and 2' of the ignition circuits The ignition circuit has a 
pulse transformer S the secondary winding 6 of which is 
connected In the voltage -carrying supply line between fche 
lamp 4 and a conventional magnetic ballot 3, e.g. a choke. 
A series circuit of a pulse capacit6r 7 and an auxiliary 
ignition capacitor 11 is connected in parallel yrith the 
series circuit of the secondary winding 6 of the piilse 
transformer 5 and the lamp 4 # a series cir silit o£ the 
primary winding 8 of the pulse transformer S and a 
symmetrically switching switch element 9 being connected in 
parallel with the pulse capacitor 7, The Symmetrically 
switching switch element 9 may be for example a pnpn 
device , a triad oT a sidac. Likewise, the employment of a 
gas? spark, gap is conceivable* By way of example, in Figure 
10 the symmetrically switching switch element 9 is 
represented as a sidac. A charging resistance 13 is 
connected ift parallel with the auxiliary ignition capacitor 
11. 

The function of the circuit illustrated in Figure 10 is ad 
follows? 

T&fe pulse capacitor 7 Le charged via the parallel 
connection Of the auxiliary ignition capacitor 11 and the 
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charging resistance 13 until its voltage exceeds the 
switching voltage of the sidac 9, so that the sidac breaks 
down and assumes a low resistance condition.. With the 
breakdown of the sidac, the pulse capacitor ^7 is short- 
circuited via the primary winding 8 of the pulse 
transformer 5 and discharges via the primary winding 8 . The 
voltage drop in the primary winding B is upwardly 
transformed in the ratio of the winding numbers of the 
pylse transformer S € so that a.n ignition praise oaf about 4kV 
is produced at the lamp 4, Whilst the sidac 9 is still 
switched to be conductive, the series resonance circuit of 
the choke 3 and the .auxiliary ignition capacitor 11 is 
excited to oscillate with its natural frequency (about 500 
to 2000 Hz) , so that there arises at the auxiliary ignition 
capacitor 11 and across the secondary winding. 6 of the 
pulse transformer a boosted open circuit voltage. After the 
pulse capacitor 7 has discharged and its voltage has sunk 
again below the switching voltage of the sidac 9, the sidac 
takes up a blocking state with, reversal of the current and 
interrupts the current path for the series resonance 
circuit of the choke 3 atid the auxiliary ignition capacitor 
11. During this, the pulse capacitor 7 again attains, in 
the course of the oscillation, the switching voltage of the 
sidac 9 and switches the sidac to conduct once more. This 
process occurs repeatedly ir* the course of a mains- half-- 
wave. Through the close aeries of the ignition pulsus at 
boosted supply voltage, the ignition is ensured even of 
lamps which are difficult to igp&ite. 

The ignition circuit must, in accordance with the 
requirements of lamp manufacturers,, be so formed that at 
least three ignition pulses are generated per mains half- 
wave with A maximum pulse spacing of 0.3 m&+ Further, the 
circuit is to be so configured that for a reliable lamp 
ignition a phase disposition o£ the ignition pulses is 
ensured which id between 60*el and 50°el of the increasing 
magnitude , positive negative, mains half -waves. 
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EP 0 381 083 A1 and EP 0 314 178 A1. of the present applicant describe 
similar ignition circuits for high pressure gas discharge lamps. 

With the above-described circuit, however, the ignition of lamps of lesser 
power, for example 35 W, is problematic. In this case, the required ignition pulse 

5 spacing cannot be maintained or can be maintained only with difficulty, this has 
its cause in that for lesser Jamp powers a higher impedance for the choke 3 is 
required and the increased impedance of the choke 3 in combination with the 
pulse capacitor 7 and the auxiliary ignition capacitor 11 brings about a lower 
series resonance frequency, so that the spacing between the ignition pulses Is 

10 increased. To counter mis effect it has already been proposed, in EP 0 314 178 
A1 of tfse present applicant, to employ merely a part of the choke 3 for the ignition 
and after the ignition of the lamp to switch in the second part of the choke; so that 
the series resonance frequency and the temporal pulse spacing is determine only 
by the first part of the choke, whilst the current flowing through the lamp is limited 

15 after ignition of the lamp, by the series-connected choke parts. In this way there 
can be ensured on the one hand a sufficiently high series resonance frequency 
with the required low ignition pulse spacing, and on the other hand a sufficiently 
great lamp current limitation. For the circuitry construction proposed in this 
document there is necessary, however, a choke with taps - whereby fve overall 

20 ignition circuit or the choke arrangement is made more expensive. 

Further, with the known ignition circuit it has proved to be difficult to exploit 
the phase range from 60°el - 90°el of the positive mains half-wave or from 240°el 
* 270°el of the negative half-wave for giving rise to the ignition impulses over the 
whole range in which the mains voltage may vary, ie between 198V and 264V. m 

25 the outer limits of this mains voltage variation range, the phase regions are not, 
as a rule, maintained as required. This is made even more difficult when the 
mains voltage frequency is not only 50H2, but- as for example in the USA - 60Hz. 



Further, with the known circuits, for achieving a pulse series which is as short as 
30 possible, the employment of high quality sidac types Is unavoidable, whereby the 
price of me ignition circuit is, however, increased. In order to achieve a greatest 
number of Ignition putses t is n^ee^saiy th« th« (^e time of tlie 




the recovery time of the switch element 9 are maintained as 
short as possible. In the known and above -described 
circuits, la short recovery time is, however, possible only 
to a limited degree, since a current of the a.q* voltage 
supply is continuously supplied via the auxiliary ignitiori 
capacitor 11 and the load resistance 13 (c.f • Figure 10) to 
the ignition current path having the pulse capacitor 7 and 
the switch element 9 and the primary winding 8 of the pulse 
transformer 5.. The generation .of a high number of ignition 
pulses is thus set limits in the known circuits* This is 
t:p*£ in particular when the ignition circuit is intended to 
be employed for igniting lamps of lower power. 

From DE-A1-43 33 884 there is knowri an ig&ition circuit 
according to the preamble of claim 1. In accordance with 
this publication there is proposed as controllable switch 
a bipolar transistor, which is connected in series with the 
parallel circuit of the pulse capacitor on the one hand ajid 
on the other hand the primary winding of the transformer 
and, as switching element, 31 switch spark path* However, 
in combination with other components, the bipolar 
transistor forma a Constant current source in order - after 
an extinguishing of a high- pressure gad discharge lamp - to 
attain a re- ignition of the lamp which is as rapid as 
possible, since the charge voltage of the pulse capacitor 
increases linearly with time via the constant current 
source. 

From EP-A1-0 613 326 there i^ known a further ignition 
Circuit for a high-pressure gas discharge lamp, whereby a 
sidac acting as a switch element is connected parallel to 
a series circuit of a part of the secondary winding of a 
transformer And a pulse capacitor, A controllable switch is 
connected in series with this parallel circuit, Upon 
switching on of the main* voltage, this controllable switch 
remain* switched on until a timer eireuit had detected the 
expiry of a particular period of time. After expiry of 
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this period of time the controllable switch is opened in order to avoid further 
ignitions of the lamp with the aid of the ignition circuit including the sidac and the 
pulse capacitor The timer circuit is reset when the partial mains voltage supplied 
thereto has fallen below a predetermined minir&ium value, at which the lamp is 
extinguished, so that in this case the controllable switch is again switched on and 
the ignition circuit is activated anew. 

The object of the invention is thus to avoid the above-described disadvantages or 
te provide an alternative. 

The present invention accordingly provides an ignition circuit for a high pressure 
gas discharge lamp connectable via corresponding input terminals to an ac 
voltage source, having a pulse transformer the secondary winding of Which is 
arranged between one of the input terminals and the tamp having a pulse 
capacitor connected in parallel with the secondary winding and the lamp having a 
series circuit of a primary winding of the pulse transformer and a switch element 
connected in parallel to the pulse capacitor, and having a controllable switch 
connected in series with the parallel circuit of the pulse capacitor on the one hand 
arid the primary winding and the switch element on the other hand? wherein the 
controllable switch is - when an ignition pulse for the lamp is present - temporarily 
switched for a certain time interval into a first condition in which the parallel circuit 
is separated from the ac voltage source. 
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The controllable switch may be formed as a single pole 
switch which ±s switched off, i.e. opened, for a 
predetermined time, directly after breakdown of the switch 
element in the ignition circuit, so that the current in the 
oscillation circuit - of the pulse capacitor, the switch 
element and the primary winding of the pulse transformer - 
can reliably and quickly decay • Equally, the controlled 
switch can be provided as a double pole switch i.e. as 
change-over switch, whereby in one position the parallel 
circuit of pulse capacitor, priiiiary winding and switch 
element is connected with the a.c. voltage source as known, 
and after the breakdown of the switch element, the parallel 
circuit is short-circuited and/ oar separated from the a.c. 
voltage source in the second position in order to discharge 
the pulse capacitor temporally more rapidly. Thus it is 
ensured that lAe controllable switch can block rapidly and 
reliably which makes possible short ignition pulse spacing. 



The function of the i^vition circuit in accordance with the 
invention is as follows v 

The controllable switch is initially in that condition 
which separates the parallel circuit of pulse capacitor, 
primary winding and switch element from the a.c. voltage 
source. In the case of a single pole switch* this means 
that the switch is open. If the a.c. voltage delivered from 
the &»c« voltage source is in the required phase range 
60* el - 90»el of the increasing magnitude, positive or 
negative, half -wave, £*e* between 60°ei - J0 e el of the 
increasing positive or between 24Q°el - 27ft«el of the 
increasing negative mains half * wave, the controllable 
twitch is thud switched iftto ft second condition in which 



the above-mentioned parallel circuit is connected with the 
a.c. voltage source, so that the pulse capacitor of the 
parallel circuit can charge up through the energy supplied 
from the a.c voltage source. In the case of a single pole 
switch, this means that the controllable switch is closed. 
As soon as an ignition pulse for the lamp is present, i.e, 
as soon as the switch element breaks down and short- 
circuits the pulse capacitor, the controllable switch is 
again switched into the original first condition, and 
moreover preferably for so long as is required by the 
recovery time of the switch element, e.g. SO/xs. After 
expiry of this predetermined time interval, the switch is 
then again switched into the second condition, so that a 
new ignition pulse c^n be generated. 

Short circuit protection, for example PTC resistance, can 
be connected in series with the charge capacitor, in order 
to avoid a thermal overloading of the ignition circuit upon 
short-circuiting of any one of the switch elements. 

For controlling the controllable switch there is preferably 
employed, a control circuit which may be formed in 
particular as a customer- specif ic integrated circuit, i.e., 
as a so-called ASIC. For temporal control of the 
controllable «witch> - the ASIC m&y include a counter^ 
Further, for detection of an ignition pulse, the ASIC may 
have an ignition pulse recognition device. Particularly 
advantageous is the presence of a lamp ignition recognition 
device in the ASIC, so that not only the appearance of an 
ignition pulse can b£ detected, but also the condition when 
the lamp itself is conductive, i.e. when a gas discharge 
path has formed in the lamp* If the ignition of the lamp is 
recognised, the controllable switch, which may be for 
example a bipolar transistor, a field effect transistor or 
a simple relay* cam thus by means of the control circuit 
(ASIC) be held permanently in the first or second 
condition? In the case of a single pole switch thus held 



permanently opened or closed* 



The subclaims describe advantageous further developments of 
the present invention* 

Below, the invention wili be described in more detail with 
reference to preferred exemplary embodiments and with 
reference to the drawings r which show: 



Figure la 
and lb 



a first exemplary embodiment of 
the ignition circuit in 
accordance with th«a invention in 
a schematic representation and a 
more c&S^ailed view. 



Figure 2 



a Second exemplary embodiment in accordance 
wit El the invention. 



Figure 3 



a third exemplary embodiment in accordance 
with the invention. 



Figure 4 



a more detailed view of the control circuit 
in accordance with the present invention, 



Figure 5 
- Figure 7 



characteristics as a function of time with 
ignition pulse generation using the ignition 
circuit in accordance with the present 
invention, 



Figures a 
and 9 



exemplary characteristics as a function of 
time for the ignition pulse control in 
accordance with the invention by means of 
the intelligent timer of Figure 4 in 
accordance with the invention, and 
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Figure 10 



a known ignition circuit* 



Figure la shows a first exemplary embodiment of the 
ignition circuit in accordance with the invention. 



As does the known ignition circuit* shown in .Figure 10, the 
ignition circuit shown in Figure la also has a choke 3 
serving as magnetic ballast , a pulse transformer 5 the 
secondary winding 6 of which is connected in series with 
10 the choke 3 and the high pressure gas discharge lamp 4 and 
the primary winding 8 of which is connected in series with 
a switch element 9, and 3. pulse capacitor 7, whereby the 
pulse capacitor 7 on the one hand and the series connection 
of the primary winding a and the switch element 9 on the 
15 other harwl form a parallel circuit which for its part is 
connected ix* .series with a charging re^istan&e 13 and a 
controllable switch id. Even though in Figure 1 the 
symmetrically switching switch element 9 is illustrated as 
a sidac - which breaks down above a partic«^iaxr positive 
20 ^witching voltage amS below a particular negative voltage, 
and is highly resistive in the region therebetween - it is 
however apparent that other correspondingly controlled 
switch elements caan be employed, &uch ^s fpf example a gas 
spark gap, pnpit device, a coafcrplled triac or a controlled 
25 transistor in a rectifier bridge. The controllable switch 
10 is preferably a controlled bipolar transistor in a 
rectifier bridge or a field effect transistor • Further, 
there is present an auxiliary ignition ca^citor 11 and a 
control circuit 12 which serves for control of the 
30 controllable switch 10. Hie control circuit 12 controls the 
controllable switch 10 temporally in dependence upon the 
appearance of an ignition £ulse for the high pressure $as 
discharge lamp 4, whereby an ignition pulse is detected by 
means of a correspondingly present ignition pulse 
35 recognition means IS which is connected with the pulse 
transformer 5 by means of a special winding 14 * An ignition 
pulse can, however, be determined also a£ sther points a€ 
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the circuit. 

Figure lb shows a more detailed view of the ignition 
circuit in accordance with the invention illustrated in 
5 Figure la as a schematic circuit diagram. As can be seen 
from Figure lb, the controllable switch in accordance with 
this exemplary enbodiment is formed as a single pole 
switch, which can be switched between an opened, and a 
closed position. A PTC resistance IS is connected in series 

10 with the charging resistance 13, in order to avoid a 
thermal overloading of the ignition circuit in the case of 
a short-circuit of the sidac 9 or of the controllable 
switch 10* If only th§. Ipw-afesi stance resistor 13 were 
present, in the case of a short-circuit of the controllable 

15 switch 10 this could be destroyed. This is prevented by 
means of the PTC resistor 16, since the resistance value of 
the PTC resistor 16 increases with increasing heating. The 
control circuit 12 is fors&ed as a customer- specific 
integrated circuit; (in ASIC or P&I*) f whereby the voltage 

20 supply of the control circuit 12 at the inputs ?« and is 
ensured via an input series resistance 17 , a rectifier 21 
and an input Zener diode 24 and a supply capacitor 25. The 
ignition pulse recognition means 15 shown in Figure la is, 
with the circuit shown in Figure lb, integrated in the 

25 ccmttol- circuit 12 ; Tig a Zener diode- 22 and a series 
resistance 18 the ignitiori of the lamp is monitored in the 
control circuit 12 , i-e. lamp-alight voltage recognition is 
carried out. Via the diode 23 and the series resistance 19, 
the zero-crossing of the mains voltage with each positive 

30 mains half -wave is detected in the cpntrpl circuit 12- 

The function of the pircuit shown in Figure la and lb is as 

follows : 



35 



initially the controllable switch 10 is open, so that the 
parallel circuit of the pulse capacitor 7, the primary 
winding 8 of the pulse transformer 5 and the sidac 9 is 
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separated from the a.c* voltage supply present at the 
terminals 1 and 1' . The control circuit , i,ev the ASIC/ 
preferably contains a counter which, is set in operation 
when a zero-crossing of the mains voltage oceurs or the 
mains voltage as: reached a .parti - ilar . height which 
corresponds to « particular* switching angle- By means of 
this counting it can be determined when the required 
switching angle, i.e. the phase disposition between 60°el - 
§0°el or 24X3® el - 270* el* is achieved. 

When the desired phase disposition is attained, the 
controllable switch 10 is closed Whereby the voltage 
applied at the auxiliary ignition capacitor 11 is 
temporarily reduced, since through the closing of the 
eontro'llable. switch. 10 the pulse capacitor 7 is connected 
in parallel with the auxiliary ignition capacitor 11.. The 
secondary winding 6 of the pulse transformer; 5 is itself of 
low resistance. After the closing of the controllable 
switch 10 there arises the normal ignition, behaviour, i.e. 
the voltage applied at the pulse capacitor 7 increases 
through charging of the pulse capacitor 7 via the charging 
resistance 13. and, if applicable , the PTC resistance/ so 
that also the voltage applied at the lamp 4 or the 
auxiliary ignition capacitor 11 increases. If the switching 
voltage of the sidac 3 ±® attained, this short-circuits and 
the pulse eag^acifeor 7 is discharged via the primary winding 
8 of t&e pulse transformer 5 and the sidac 9, whereby an 
ignition pulse is generated at the high pressure gas 
discharge lamp 4 of which the control circuit 12 is 
informed via the coupled winding 14 and the ignition pulse 
recognition means 15, 

tJpon detection of eea ignition pulse , the control circuit 12 
immediately opens the controllable switch 10 bo that the 
oscillation cifeuit formed of the pulse capacitor 7, the 
aidacJ 9 and the primary winding 8 of the pulsfc transformer 
& rapidly decays, since no new energy is delivered to this 
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oscillation -circuit • This permits the switch 10 again to be 
closed anew in a very short time after the opening of the 
switch 10, so that in accordance with the invention a very 
short pulse series can bg, ensured.- The time for which the 
5 .controllable switch 10 is open is selected to be so" long 
that a sufficient recovery of the sidac $ is ensured.. As a 
rule, for this purpose a time period of BO/is is sufficient. 
This length of time, i.e.. the blocking time of the switch 
10, is however dependent upon the type of the switch 
10 element 9- Therefore., if appropriate a different blocking 
time should be set, which may lie in the range 40 t 200/zs. 

After counting down the 60#& by /leans Of the ASIC, the 
controllable switch 10 is again closed so that the ignition 
15 process qan be repeated anew in known manner. 

Differently from the form of embodiment shown in Figure lb, 
the signal for the ignition pulse recognition means can of 
course also be taken off at another circuit point. It is 

20 thus conceivable to take off the ignition pulse Recognition 
signaSL from a voltage divider circuit consisting of 
resistances connected between the Irectifiet 21 and the 
control circuit 12, instead of via th£ components 14 and 
20. Farther, along with the signal for the zero -crossing 

25 recognition therfc may be supplied also the signal for tfce 
latrtp-alighte Voltage recognition via the diode 23 and the 
resistance Circuit Id of the control circuit 12. this 
case, the Zenestr diode 22 and the resistance qircuit ifi can 
be omitted, so that overall the circuitry configuration is 

30 simplified. 

Figure 4 £hows in a more detailed vifew the internal 
configuration of the ASIC 12 illustrated in Figure lb. 

as Along with the above-ment ioned ignition pulse recognition 
means IS, the control circuit 12 (asIC) has the following 
farther functional blocks* 
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By means of the power -on -reset functional .block 28 all 
functional blocks are reset after each switching on of the 
ignition circuit. Thfe oscillator 35 , via the input 
terminals el or e2 of which one or more external components 
may be connected for control of the oscillator * 35,. 
generates an- internal clock signal in the kHz range, with 
which the internal functional blocks are fed. The lamp- 
alight voltage recognition means 26 receives at input a a 
digital signal in the case of a lit lamp, i.e. after 
successful ignition of the high pressure gas discharge 
lamp, and directs this - after 9 set time - to the start 
counter 33 - The zero-crossing recognition means 27 receives 
with each positive mains Half -wave a digital signal at 
input by means of which signal the control circuit 12 is 
preset and synchronized. The ignition pulse recognition 
means 15 serves - as explained above - for initiating the 
so-called blocking time of the controllable switch, which 
is controlled by means of the blocking time functional 
block 31- The 50/60 Hz evaluation means 29 serves for 
recognizing the frequency of the mains voltage and delivers 
the recognized mains voltage frequency to the pulse phase 
logic means 30. This pulse phase logic means 30 generates 
during each mains half -wave, with the aid of the input 
signals, two windows in the phase rangfc 60?el * 90°el and 
240°el - 270°el with a high level, iri which the" AMP logic 
means 34 is controlled. Directly after report of an 
ignition pulse by the ignition pulse recognition means IS, 
the blocking time functional block 31 switches the control 
output si to a low level for a defined time, by means of the 
AND logic means 34. The energy saving means 32 is 
responsible for ensuring that after an ignition operation 
of 5 seconds a pause of 2S seconds follows* (stand-by 
operation) . The intelligent timer 33 has the function of 
switching off the output & of the control circuit 12 if th# 
input signal £«e* the lamp condition, does not change 
for a defined time or if there is reported tria the input a 
already several successful ignitions of th£ lamp, ft* 
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example three ignitions. The AND logic means 34 finally 
links the output signals of the energy saving means 32/ of 
the blocking time functional block 31 and of the 
intelligent timer and the start counter 33 and generates 
the control signal d for the controllable switch. 

Below, the function of the pulse phase logic means 30 and 
the energy saving means 32 will be described in more detail 
with reference to Figures 5a and 5b. The pulse phase logic 
means 30 requires, along with the oscillator frequency, as 
further input signals the zero- crossing recognition signal 
of the zero-crossing recognition means 27 and the 
information frcm the 50/60 Hz evaluation means 29 , which 
indicates the mains frequency • These input signals are 
linked in the pulse phase logic means 30 and evaluated. 
After determination of a zero- crossing of the nSains voltage 
(point 1 in Figure 5),, the pulse phase logic me^ns 30 
generates windows in the phase region 60 e el - 90°el and 
240°el - 270°el of the mains, voltage (point 2) . Thereby the 
control of the ignition circuit is made possible <bniy 
within the phase ahgies desired by the lamp manufacturers. 
Before the output signal Of the pulse phase logic means 30 
reaches the outpvatt d of the control circuit 12 it further 
crosses the energy saving means 32 which has the function 
of clocking the output signal of the pulse phase logic 
circuit 30* i.e. allowing the butput signal of the pulse 
phase logic me.snas 30 to pass unhindered for $ seconds of 
time, there thren following a block of 25 seconds. This on 
and off sisritching is necessary in order to maintain small 
the electrical losses in the ignition circuit* By means of 
this clocking of the ignition operation a glow discharge at 
the electrodes of the high pressure discharge lamp - whicf* 
is damaging for th£ lamp - can be largely avoided whfen the 
lamp has not yet sufficiently Cooled for aft ignition. 

Figure 6 served for ejepianation o£ the AND logic means 34 
illustrated in Figure 4 and &£ the intelligent timer 33. 
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Figure 6 a corresponds to Figure 5a and shows the ignition 
pulses of one mains half-wave generated with th§ ignition 
circuit in accordance with the present invention. Figure 6b 
shows the output syignal of the control circuit 12, which is 
formed as custptteir- specific integrated circuit (ASCI,,, PAL, 
etc.) . The outpufc signal £ of the control circuit 12 is 
made up of the windows of the* pulse phase logic means 3 0 
{c.f • Figure 5b). and the so-called blocking time, which is 
controlled by means of the blocking time functional block 
31 shown in Figrire 4, The AND logic functional bibck 34 
illustrated in Figure 4 links the output signals of the so- 
called energy saving means 32 and of the blocking time 
function block 31. These two signals are necessary for the 
functioning of the ignition operation. The third input 
signal of the AND logic means 34 is the output signal of 
the intelligent timer and start counter 33* 

The functions of the blocking time functional block 31 
illustrated in Figure 4 and of the intelligent timer 3.3 
will be described in more detail below with reference to 
Figure 7 and to Figures 8 and 9, 

Figure 7a shows an ignition pulse applied to the lamp in a 
representation with an expanded time axis, Figure 7b shows 
the output signal £ of the AND logic means of the control 
circuit 12 # i.e. the control signal for the controllable 
switch, likewise in a representation with an expanded time 
axis * tf the output signal ,d of th© AND logic means assumes 
a high level , the controllable switch is thus switched-on, 
i.e. closed* At point 1, one recognizes that directly after 
the switching-on of the control liable switch Id the voltage 
at the auxiliary ignition capacitor 11 drops. The energy of 
the auxiliary ignition capacitor 11 flows via the 
controllable switch 10 and the charging resistance 13 into 
the pulse capacitor 7 # whereby the latter is charged until 
the voltage at the pulse capacitor attains a particular 
switching voltage at point 2. Thereupon* the controllable 
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switch S breaks down and induces a voltage in the pulse 
transformer 5 whereby a high voltage pulse is induced at 
the terminal points 2 and 2' of the* lamp 4 and a low 
voltage pulse is induced at the measurement winding 14 
(Point 3) . The ignition pulse recognition signal detected 
by the measurement winding 14 reaches the blocking time 
functional block 31 in the control circuit 12 via the input 
c. This functional block is thereupon activated and 
automatically sets the copt^ol output d to a low level via 
the AND logic means 34 {Point: 4) . During this predetermined 
blocking time, the oscillation circuit of the pulse 
capacitor 7, the primary winding 8 and the Switch element 
9 reliably decays, since the controllable switch 10 is open 
(Point 5> , and the voltage at the auxiliary ignition 
capacitor again increases. After expiry of the blocking 
time, the controllable switch is again switched-on (Point 
G) . Thereafter, the ignition procedure repeats itself at 
point 7 as already described in relation to point 1. The 
blocking time is, thereby, always to be selected greater 
than the time needed for the oscillation circuit to decay. 

The function of the intelligent timer will be described 
below in more detail with reference to Figures S and 9 * The 
known circuit shown in Figure 10 applies to the latftp, for 
the purpose of switching the lamp on after it has been 
switched of f f continuous ignition pulses until the lamp has 
cooled so far that a renewed ignition is possible. Thereby , 
although there arises between the electrodes a glow 
discharge this is however not taken up by the lamp in the 
hot condition, whereby the lamp is additionally heated 
through the glow discharge. The reason for this lies in the 
fact that in the heated condition the gas pressure ift the 
lamp id higher than in the cold condition. As a result of 
the glow discharge, the electrodes of the lamp are 
*&HtioR*lly damaged so that the lifetime of t&& lamp is 
shortened, If the lamp is to be ignited in hot operation. 
In order to counter this disadvantage, there have already 
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been developed timer circuits which for a particular time, 
for example 11 minutes, apply ignition pulses to the high 
pressure discharge lamp and switch off the ignition circuit 
when the lamp is not in operation at the end of this time 
period, i.e. could not be successfully ignited. If the lamp 
ignites before the expiry of the 11 minutes, the ignition 
time used to this point is stored. Should the lamp switch 
off again, for example for reasons of ageing, the remaining 
time - up to the predetermined 11 minutes - is employed 
anew in order to apply ignition pulses to the high pressure 
gas discharge lamp for a renewed ignition procedure. The 
overall ignition time of 11 is started with the switching 
on of the lamp. An interim switching off of the lamp can 
for example also be caused as a result of a voltage drop of 
the mains voltage. Even in this case, a new ignition of; the 
lamp should be possible within the 11 minutes overall 
ignition time. The ageing of the lamp is manifest for 
example in that the operational voltage increases above the 
mains voltage* with the consequence that the lamp can no 
longer be operated a^xd Switches itself off. If this case 
occurs after 11 minutes, the lamp remains permanently 
Switched off. The above- described 11 minutes overall 
ignition time arose from practical considerations, since 
such a timer was available in the marketplace * However, 
overall ignition times adapted also" to other "timers are 
likewise conceivable. 

The function of the above -described known timer is 
illustrated in Figures 8a and b and in Figure 3a * Figure 8a 
shows the triple ignition of a faulty lamp. Dependent upon 
the coolitig of the lamp, a more ftequent ignition of the 
lamp is however also possible. A frequent switching off of 
the defective lafttp is, however , disadvantageous since this 
can transform into a blinking of the lamp (so-called 
cycling operation) * As a result of the frequent switching 
cm and off, fiot only does the ballast of the latn£ also 
duffer* but the blinking can be very disturbing in the 
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lighting of rooms. From Figure 8b it can be seen that after 
the initial ignition of the lamp in region 1, a remaining 
ignition time of 10 minutes 55 seconds is present. After 
the first switching off of the lamp, there followp an 
ignition operation of 5 minutes, so that after the renewed 
ignition of the lamp in. region 3 a remaining ignition time 
of only 5 minutes 55 seconds is still available- After the 
renewed switching off of the lamp, ignition pulses are 
applied to the lamp for a further 5 minutes until the lamp 
ignites anew (regions 4 and 5) . Thus, there is thereafter 
only a remaining ignition time of 55 seconds available, 
which is us^d up after the renewed switching off of the 
lamp below region 6, whereby no renewed ignition of the 
lamp is possible and the timer ends the ignition operation 
after expiry of the remaining ignition time. Whilst Figure 
8 illustrates the function of the timer for an old lamp or 
in the case of extinguishing the lamp due to so-called 
mains fluctuations. Figure 9 shows the function of the 
timer with a missing or defective lajnp. Figure 9a thereby 
showg that with a mi-ssing or defective lamp, with the known 
timer ignition pulses are continuously applied to the lamp, 
until the expiry of the remaining ignition time, without 
successful ignition of the lamp. 

With this known timer circuit., although an extended cycling 
operation or a continuous ignition operation can be 
avoided, ignition pulses Are still continuously applied to 
a lamp which is unwilling to ignite over longer periods of 
time, so that the disadvantages described with regard to 
the known circuit shown in Figure 10 are still present. 
Further, it is disadvantageous that the time measurement is 
effected, as a rule, by counting the mains half -waves, so 
that between a 5GHz voltage and a 60H2 voltage there is a 
difference of 20%. This means, that dependent upon the 
mains frequency present, different ignition limit times are 
measured* 
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It is therefore proposed, in accordance with the invention, 
to so control the application of ignition pulses by means 
of the intelligent timer 33 shown in Figure 4 that a ^lamp 
in the hot condition is acted, upon with ignition pulses for 
only a relatively short time (for example 5 seconds) , then 
to allow a longer time (for example 25 seconds) to pass 
before the next ignition packet. In this way, the time 
until a hot lamp is again capable of ignition is shortened 
overall and the energy employed for the ignition ^>f the 
lamp can .be significantly reduced. Further, the intelligent 
timer 33 is so configured that a lamp once switched on 
should carry out no more than a particular number (for 
example three) of further switchings -on when in the interim 
an undesired switching off has occurred. After each 
switching off, ignition of the lamp is attempted with the 
above-described ignition pacskets for a particular time (for 
example about 22 minutes) , whereby the time is Independent 
of the mains frequency. Figure 8c shows the timer control 
in accordance with the invention, whereby it is apparent 
that after the third lamp start -the ignition circuit is 
switched off and in ignition operation ignition pulses are 
applied to the lamp only f or 5 seconds . Between the 5 
second impulse packets, a 25 second stand-by operation is 
provided. The timer control illustrated in Figure 8c 
functions e.g. with an old lamp or a mains interruption. 

With the aid of the above -described ignition method, sodium 
vapour high pressures gas discharge lamps can normally 
reliably ignited within 4 minutes. Metal vapour high 
pressure discharge lamps are, in contrast, more difficult 
to ignite • Thus, there may be provided with the ignition 
circuit in accordance with the invention, a lamp ty&e 
dependent changeover with the aid 6f which a change to a 
second ignition method, for metal vapour high pressure gas 
discharge lamps, can be affected* in order to ensure also 
for this lamp type & reliable ignition. This modified 
ignition procedure for metal vapour high pressure gas 



19 

discharge lamps corresponds in principal to the ignition 
procedure for sodium vapour high pressure gas discharge 
lamps, whereby after a certain period of time (e.g. after 
4 minutes) , however, in whioh an ignition of the lamp has 
been unsuccessfully attempted, the ignition time is set to 
15 seconds and the blocking time to 75 seconds. Even if a 
sodium vapour high pressure gas discharge lamp does not 
initially ignite and thus the changeover to the second 
ignition procedure for metal vapour high pressure gas 
discharge lamps occurs, this changeover is not damaging 
since even then the sodium vapour high pressure discharge 
lamp is still operated in accordance with the requirements. 

Figure 9b shows the timer control in accordance with the 
invention for the case of a defective or missing lamp* 
Thereby it is provided in accordance with the invention 
that the ignition circuit switches off automatically after 
a clocked ignition operation of 22 minutes* This means that 
fojr a lamp start a maximum of 22 minutes ignition operation 
are available. By means of the lamp start recognition in 
accordance with the invention, %the switching off of the 
timer circuit in the case of a fault is effected 
independently of the chosen lamp technology. 

As is apparent from the above description* with the 
ignition procedure in accordance with the invention, the 
condition of the connected lamp can also be deduced. An 
aged lamp is operated in accordance with the ignition 
sequence shown in Figure 8* whilst in the case Of a 
defective or missing lamp the ignition sequence according 
to Figure 9 appears. It is thus advantageous to provide an 
additional output at the control circuit in accordance with 
the invention shown in Figure 4, in particular connected 
with the intelligent timet: 33, at which additional 6utput 
a signal is made available which indicates the operational 
condition of the lamp* This signal can for example be 
delivered to an optical indicator unit Hat example a 
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photodiode) or an acoustic indicator unit (for example a 
loud speaker) • If a photodiode is employed as indicator 
unit, the photodiode may for example be switched off in the 
case of a lit lamp and switched on in the ease of a 
defective lamp. The photodiode may flash during^ the 
ignition of the ignition apparatus. Equally k the signal can 
be supplied via a digital or analog interface to a 
spatially remote control apparatus. 

The gains which can be achieved with the above-described 
first exemplary embodiment in accordance with the invention 
can for example be seen from Figures 5 and 6. It is 
apparent that with the ignitipn circuit in accordance with 
the invention a very high number of pulses - about 13 
ignition pulses - can be generated in the phase range 60*el 
- 9G*el or 240*el - 270 a el, which also in each case ftave 
the ignitipn pulse voltage described by lamp manufacturers . 
By means of an ignition pulse packet with such a high 
number of ignition pulses there is ensured a very reliable 
ignition. Since the spacing of the ignition pulses one from 
another is smaller than 0.3 ms* the pulse width of the 
individual ignition pulses can be combined to ail overall 
ignition pulse packet, whereby it is apparent from Figures 
5 and 6 that the overall ignition pulse width of an 
ignition pul$e packet attainable by means of the ignition 
apparatus in accordance with the invention is greater than 
the 2/iS prescribed by the lamp manufacturers. 

A further advantage of the control circuit 12 iti accordance 
with the invention is the presence of the lamp-alight 
voltage recognition means 26 shown in Figure 4 , which 
effects a lamp ignition recognition and thus indicates when 
the lamp has become self -conductive,, i.e* when a gas 
discharge path has been formed in the lamp. After the 
ignition of the lamp, a voltage drops across the lamp so 
that the mains voltage la divided itito the voltage dropped 
across the choke 3 and the voltage dropped across the l&ittp 
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4, since the pulse transformer is itself of low resistance 
and can thus be neglected. In the operational condition, a 
voltage of about 100 V is dropped across the lamp. This 
voltage is below the breakdown voltage of the sidac 9, so 
that in the operational condition of the lamp further 
ignition pulses cannot be generated . By means of the 
recognition And indication that the lamp is in operation, 
it is possible to cause 1:he control circuit to permanently 
open or permanently close the controllable switch 10. The 
permanent, opening or closing of the controllable switch 10 
is advantageous for the following reasons. 

If the controllable switch 10 is permanently closed* the 
series circuit of the pulses capacitor 7, the charging 
resd^tance 13 and the controllable switch 10 is parallel to 
the high pressure gas discharge lamp 4. For the operation 
of a high pressure gas discharge lamp, the lamp 
manufacturers require that a capacitative load is connected 
in parallel to the lamp. This can be ensured by means of 
permanent closing of the controllable switch 10 because of 
the large capacitance of the ignition capacitor 7 t so that 
the auxiliary ignition capacitor 11 - which is per se 
provided as capacitative load for the lamp 4 - can be 
omitted* The circuitry conf iguration of the ignition 
circuit can thus be simplified. 

On the other hand, if the controllable switch 20. is r after 
the ignition of the lamp* permanently opened by the control 
circuit 12, the circuitry part above the controllable 
switch 10 with the pulse capacitor 7* the primary winding 
8 and the switch element 9 will consume no energy during 
the operation of the lamp and further be subjected to no 
wear. 

In accordance with the invention* the ignition process is 
ift each case interrupted after a |>re-defined time. Because 
d£ this purposive control &£ the controllable switch 10 f 
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the high voltage loading is more defined and considered 
over the overall time is lesser than with the known 
ignition procedure. Thus, the function of the ballast choke 
3 can also be assumed by the, pulse transformer 5. The choke 
5 3 can thus be omitted, and the circuitry configuration 
simplified. 

Along with the employment of a single pole switch , in 
accordance with the invention also the employment of a 
10 double pole controllable switch is possible. Figure 2 shows 
a second exemplary embodiment of the ignition circuit in 
accordance with the invention, whereby a double pole 
controllable switch 1Q is provided which is switchable 
between a position CD and a position C2) • In the position 
15 \\\ the parallel circuit formed on the one hand of the 
pulse capacitor 7 and on the other hand of the series 
circuit of the primary winding S with the Sidac 9 is 
separated from the a.c. voltage supply present at the input 
terminals 1 and 1* and is short -circuited,- so that via the 
20 charging resistance 13 a temporally more rapid discharge of 
the pulse capacitor 7 is possible , vjhereby the discharge 
time of the pulse capacitor 7 is reduced. In the second 
position (2), the parallel circuit having the pulse 
capacitor 7 is connected wil^h the a.c._ voltage supply, so 
25 that charging of the pulse capacitor 7 is possible* The 
control of the controllable switch 10 with the aid Of the 
control circuit 12 is effected as already described with 
reference to the first exemplary embodiment in accordance 
with the invention, whereby the switch position <1) in the 
30 second exemplary embodiment corresponds to the opening of 
the controllable switch in the first embodiment and the 
switch position {2> in the second exemplary embodiment 
Corresponds to the closed switch position in the first 
exemplary embodiment. Whilst with the first exemplary 
35 embodiment the recovery time of the switch element 9* for 
example of the sidac, is achieved by means of reliable and 
\ r~pid decay of the oscillation circuit formed of the pulse 
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capacitor 7* the primary winding 8 and the switch element 
with the second exemplary embodiment a reduction of the 
discharge time of the pulse capacitor 7 is aimed at or 
attained. 

. 5 

Figure 3 shows a variant of the second exemplary embodiment 
in accordance with the invention illustrated in Figure 2, 
whereby solely the position of the charging resistance 13 
is altered. The function of the ignition circuit 
10 illustrated in Figure 3 corresponds to the function of the 
ignition circuit shown in Figxire 2. 

Finally* it is noted that in the case of employment of an 
ASrc as the control unit 12 d the ignition apparatus in 

15 accordance with the invention can be combined via a 
corresponding interface with an ignition time bridging 
means and a powes* changeover; means obtainable in the 
Baarketplace. With ignition time bridging means r a normal 
incandescent lamp etc* is employed and controlled during 

20 the period of time needed by the lamp until it can deliver 
the nominal light output^.. in order to. ensure at sufficient 
basic lighting level* Power changeover means ensure, in 
contrast , on the one hand ignition in accordance with the 
prescribed requirements and on the other hand a step-wise 

25 dimmed lamp operation for energy saving. With regard to the 
ignition of a lamp it is required by lamp manufacturers to 
operate a high pressure lamp a.t 100% power for 330s before 
dimming the lamp* The ignition apparatus in accordance with 
the invention can. also assume the functions of this 

30 ignition time bridging means or power changeover means if 
the ASIC IS is correspondingly extended in terms of its 
circuitry- The ig&itioft apparatus can then be employed as 
power changeover means ot igfcition time bridging means 
depending upon the output side expect ions. 

35 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. Ignition circuit for a high pressure gas discharge lamp connectable via 
corresponding input terminals to an ac voltage source, 

having a pulse transformer the secondary winding of which is arranged between 
one of the input terminals and the lamp having a pulse capacitor connected in 
parallel with the secondary winding and the lamp having a series circuit of a 
primary winding of the pulse transformer and a switch element connected in 
parallel to the pulse capacitor, and having a controllable switch connected in 
series with the parallel circuit of the pulse capacitor 4>n the one ftad and the 
primary winding and the switch element on the other hand, wherein the 
controllable switch & ~ when an ignition pulse for the lamp is present - temporarily 
switched for a certain time interval into a first condition in which the parallel circuit 
is separated from the ac voltage source. 

2. Ignition circuit according to claim 1, wherein the secondary winding of the 
pulse transformer is arranged between a choke coil and the lamp. 

3. Ignition circuit according to claim 1 or 2, wherein: 

the controllable switch is Initially switched into the first condition, 

the controllable switch is switched into a second condition, in which the 
parallel circuit is connected with ac voltage source, when the ac voltage delivered 
by the ac voltage sou&e is in the phase region €0°el - 90°el of the increasing 
magnitude, positive or negative, half-wave, 

with the presence of an ignition pulse for the lamp fie controllable switch is 
temporarily switched into the first condition for the certain time interval, and 

after expiry of the certain time interval the controllable switch is again 
switched into the second condition. 

4. Ignition circuit according to any of the claims 1 to 3, wherein 

the controllable switch & formed as a Single pole switch, which is open in the first 
condiSon and dosed in the second condition. 
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5. Ignition circuit, according to any of claims 1 to 3, wherein the controllable 
switch is formed as double pole switch, whereby in the first condition the parallel 
circuit is separated from the ac voltage source and short-circuited by way of the 
controllable switch and in the second condition is connected with the ac voltage 
source by way of the controllable switch. 

6. Ignition circuit according to claim 4 or 5 t wherein, a charging resistance is 
connected in series with the parallel Circuit and with the controllable switch. 

7. Ignition circuit according to claim 4 or 5, wherein a charging .resistance is 
connected between the controllable switch and tile ac voltage source. 

8. Ignition circuit according to any preceding claim wherein, a protection 
device, in particular a PTC resistance, is connected in series with the parallel 
circuit and with the controllable switch, which protection device prevents a thermal 
overbading of the ignition circuit upon short-circuiting of the switch element or of 
the controllable switch. 

a Ignition circuit to any preceding claim, wherein a control circuit for control 
of the switching behaviour of the controllable switch, preferably supplied with the 
ac voltage delivered from the ac voltage source. 

10. Ignition circuit according to claim 9, wherein the control circuit is formed as 
a customer-specific integrated circuit (ASIC, PAL). 

11. Ignition circuit according to claim 10, wherein, the control circuit also fulfils 
the function of an ignition time bridging means and/or a power changeover 
means. 
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12L Ignition circuit according to claim 10, wherein* the control circuit fulfils the 
function of the ignition time bridging means and of the power changeover means 
in dependence upon the output side connections of the ignition circuit. 

13. Ignition circuit according to any of claims 9 to 12, wherein for temporal 
control of the controllable switch the control circuit includes a counter. " 

14. Ignition circuit according to any preceding elaim, wherein an ignition pulse 
recognition device for detecting the generation of an ignition pulse, 

15. Ignition circuit according to claim 14 and any of claims 9 to 13, wherein 
the ignition pulse recognition device is connected with the pulse transformer by 
way of a winding and indicates the generation of an ignition pulse to the control 
circuit. 

16. Ignition circuit according to any preceding claim, wherein the switch 
element switches symmetrically with a certain switch voltage. 

17. Ignition circuit according to claim 16, wherein the switch element is a 
symmetrically switching pnpn device, a triac, a sidac, a controlled transistor in a 
rectifier bridge or a gas sparic gap. 

18. Ignition circuit according to claim 16 or 17, wherein the certain time interval 
in which the controllable switch is temporarily switched into the first condition, is 
selected to be at least so long that a reliable decay of the oscillation circuit formed 
of the pulse capacitor, the primary winding and the switch element is ensured or a 
renewed ignition readiness of the switch element is ensured. 

t& ignition circuit accetding to claim 18 r wherein the certain time interval is 40 
teaOQus. 



27 

20. Ignition circuit according to any preceding claim, wherein a lamp ignition 
recognition device which monitors the ignition of the lamp and after the ignition of 
the lamp switches the controllable switch permanently into the first or second 
condition. 

21 . Ignition circuit according to claim 20 and any ot claims 9 to 1 3, wherein the 
lamp ignition recognition device is integrated into the control circuit. 

22. Ignition circuit according to any of claims 9 to i 3, wherein the control circuit 
in each case alternately interrupts the operation of the. ignition circuit for a first 
period of time and then resumes the operation for a second shorter period of 
time. 

23. Ignition circuit according to any of claims 9 to 1 3 or 22, wherein the control 
circuit deactivates the ignition circuit when the condition of the lamp has not 
altered for a certain time or the lamp has experienced a certain number of 
ignitions. 

24. Ignition circuit according to any preceding claim, wherein, an auxiliary 
ignition capacitor is present which is connected in parallel to the pulse capacitor 
and to the controllable switch. 

25. fgnition circuit according to any preceding claim, wherein, the controllable 
switch is a bipolar transistor, a field effect transistor or a relay. 

26. Ignition oircufE according to any preceding claim, wherein, the ignition 
circuit generates a condition signal which indicates the condition of the ignition 
circuit or fiie connected lamp. 

27. Ignition circuit according to claim 26, wherein the condition signal can be 
delivered to an Ihaleator unit or to a control device. 
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28, Ignition circuit for a high pressure gas discharge lamp substantially a 
hereinbefore described with reference to figures 1-9 of the accompany drawings. 

DATED: 24 September, 1998 
5 PHILLIPS ORMONDE & FIT2PATRICK 
Attorneys for: 

TRIDONIG BAUELEMENTE GmbH 



ABSTRACT 



Ignition circuit for a high pressure gas discharge lamp (4) 
connected by way of a choke coil (3) to an a.c. voltage 
source, having a pulse transformer (5) the secondary 
winding (6) of which is arranged between the choke coil C3) 
and the lamp (4) and the prirtiary winding (8) of jwhich forms 
a series circuit with ai switch element <9) which series 
circuit is in turn connected parallel to a pulse capacitor, 
whereby in series with" the parallel circuit of the pulse 
capacitor (7) on the one hand and the primary winding (8) 
and the switch element (9) on the other ha»nd, th£re is 
connected a controllable switch (10) which is so switched 
when an ignition pulse for the high pressure gas discharge 
lamp (4) is present, that a reliable decay of the 
oscillation circuit formed of the pulse capacitor (7) , the 
primary winding <SJ and the switch element $9) is ensured, 
or a rapid recovery of the switch element (9) is ensured. 
In this Stanner, a short ignition pulse series having a high 
number Of. ignition pulses can be attained, so that also a 
reliable ignition of the lamp is ensured* 
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